10/584405 

\tm ReCd PCT/PTO 2 6 J UN 2006 

Friction clutch, particularly for a. mo tor vehicle, 
comprising differentiated frictibn means 

The present invention relates to a friction clutch, 
particularly for a motor vehicle, comprising 
differentiated friction means. 

In a motor vehicle, a friction clutch has the task of 
transmitting a torque between a rotating input element 
and a rotating output element, by virtue of the friction 
between a pressure plate and a flywheel. 

In general, the input element is formed by a friction 
disc and the output element is formed by a hub which is 
designed in particular to be coupled to a gearbox input 
shaft. 



The friction clutch also has the task of ensuring the 
continuity of the torque transmitted and of filtering out 
the vibrations coming from the engine-, in particular by 
virtue of damping means which comprise elastic elements 
and friction means. 

When the flywheel is coupled to the gearbox input shaft 
via the friction clutch, the gearbox input shaft is 
generally subjected to a torque in a first direction, 
referred to as the counter-clockwise direction. In this 
counter-clockwise direction, the torque acts in the same 
direction as the direction of rotation of the engine. 



If necessary, the driver may bring about engine braking 
by releasing the accelerator of the vehicle. In this 
case, the gearbox input shaft is subjected to a torque in 
a second direction, referred to as the clockwise 
direction. In this clockwise direction, the torque acts 
in the opposite direction to the direction of rotation of 
the engine . 



The torque in the clockwise direction is generally not as 
high as the torque in the counter-clockwise direction. 
This is why, in order to prevent locking of the damping 
means of the clutch in the case of clockwise torque, 
these damping means usually . comprise friction means 
which, depending on the counter-clockwise or clockwise 
direction of the torque, ensure different levels of 
friction (high or low respectively) . 

There has therefore been proposed, in the prior art, a 
friction clutch, particularly for a motor vehicle, of the 
type comprising at least one damper having: 

rotating input and output elements, 
elastic elements with a circumferential effect 
carried by first and second guide washers which 
are connected in a rotationally fixed manner to 
a first of the input and output elements and by 
a web connected in a rotationally fixed manner 
to a second of the input and output elements, 
friction means, which are activated by relative 
angular displacement of the guide washers and of 
the web and which comprise a friction element 
capable of being coupled to the web via 
complementary circumferential stops, referred to 
as coupling stops, which interact only when this 
web is displaced angularly in a predetermined 
direction with respect to the guide washers. 

Usually, the elastic elements with a circumferential 
effect are housed in openings provided in the guide 
washers and the web. In a clutch which is designed in 
particular to equip a heavy weight, three openings may be 
provided in the web, said openings being spaced apart in 
the circumferential direction. 

The friction element is coupled to the web in the case of 
counter-clockwise torque. Thus, different levels of 
friction are obtained as a function of the counter- 



clockwise or clockw.ise direction of the torque to which 
the gearbox input shaft is subjected, that is to say a 
friction designed to bring about a first hysteresis in 
the counter-clockwise direction and a friction designed 
to bring about a second hysteresis in the clockwise 
direction . 



In general, the friction element comprises a friction 
washer, the coupling stops being formed by coupling tabs 
which extend the outer contour of this friction washer. 
In this case, the coupling tabs are designed to cooperate 
with complementary coupling stops delimited by notches 
provided in the contours of the openings of the web. 
These tabs, which are housed between the notches and the 
elastic elements, are also driven by these elastic 
elements . 

These notches make it possible to house the free ends of 
the coupling tabs between the elastic elements and the 
zones of the contours of the openings which form bearing 
points for the elastic elements. \ 

However, the coupling notches constitute deficits of 
material which make the web more fragile. 



The object of the invention is in particular to propose 
means for coupling the friction element to the web when 
this web is displaced angularly in the predetermined 
direction with respect to the guide washers, and to do so 
without making the web more fragile. 



To this end, the invention relates to a friction clutch, 
particularly for a motor vehicle, of the type mentioned 
above, characterized in that the complementary coupling 
stops are provided on the friction element and an element 
that is distinct from the web and from this friction 
element and is connected in a rotationally fixed manner 



to the web, said element being referred to as the 
attached element . 



Thus, by providing the coupling stops on the attached 
element, which is distinct from the web, it is possible 
to avoid making this web more fragile by creating 
coupling notches in the contours of the openings of the 
web . 



A friction clutch according to the invention may also 
include one or more of the following features: 

the coupling stops of the attached element are 
provided on axial protrusions which each have a 
free end designed to cooperate with the first 
guide washer, the attached element thus forming 
an axial spacer between the web and the first 
guide washer; 

the web ■ comprises openings for housing and 
supporting the elastic elements with a 
circumferential effect, the attached element 
being coupled in rotation to the web by means of 
complementary axial fitting means provided on 
the attached element and at least one angular 
sector of the web which separates two openings 
of this web, referred to as the intermediate 
sector; 

the- complementary axial fitting means comprise 
at least one axial pin which is provided on the 
attached element and is fitted in a 
complementary fitting orifice provided in the 
intermediate sector; 

the attached element is made of plastic or 
metal; 

the friction element comprises at least one 
driving stop able to cooperate with a 
complementary driving stop connected to the 
guide washers; 
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the complementary driving stop connected to the 
guide washers is formed by a seat for the 
elastic element with a circumferential effect; 
the input element is formed by a friction disc 
5 which is coupled, for example, to a crankshaft 

of an engine, the friction element being free 
axially with respect to the web and being 
inserted axially between the first guide washer 
and the friction disc so as to cooperate with 

10 integral complementary friction surfaces of the 

first guide washer and the friction disc; 
the integral complementary friction surfaces of 
the friction disc are provided on tabs with an 
axial elastic effect which extend the friction 

15 disc in the essentially radial direction towards 

its centre; 

the tabs each have a free end which is extended 
circumf erentially by two opposite branches 
bearing the friction surfaces; 

20 - the integral complementary friction surfaces of 

the friction disc are provided on an attached 
washer which is connected in rotation to the 
friction disc by means of tabs which cooperate 
with notches of this friction disc; 

25 - the clutch comprises an elastic element with an 

axial effect which works in compression between 
the web and the second friction washer; 
- the friction element comprises first and second 
friction washers which are designed to cooperate 

30 respectively with the first and second guide 

washers, a unidirectional drive washer, 
connected in rotation to the friction washers, 
on which the coupling stops are provided; 
the unidirectional drive washer is on the one 

35 hand free axially with respect to the web and on 

the other hand is inserted axially between the 
friction washers; 



the first friction washer is free axially with 
respect to the unidirectional drive washer, a 
first elastic element with an axial effect 
working in compression between this first 
friction washer and this unidirectional drive 
washer; 

- the web is inserted axially between the 
unidirectional drive washer and the second 
friction washer, the second friction washer 
being connected axially to the unidirectional 
drive washer, a second elastic element with an 
axial effect working in compression between the 
web and the second friction washer; 

the driving stop is provided on the 
unidirectional drive washer; 

- the output element is formed by a hub which can 
be coupled to a gearbox shaft; 

- the elastic elements with a circumferential 
effect are distributed in three openings 
provided in each of the elements consisting of 
the guide washers and the web; 

the attached element helps to centre the 
friction element. 

The invention will be better understood upon reading the 
following description, which is given solely by way of 
example and with reference to the appended drawings, in 
which : 

Fig. 1 is a view in axial section of a friction 
clutch according to a first embodiment of the 
invention; 

Fig. 2 is a front view of the friction disc of 
the friction clutch shown in Fig. 1; 
Fig. 3 is a perspective view of the web and of 
the friction element of the friction clutch 
shown in Fig. 1; 

Fig. 4 is a perspective view of the attached 
element of the friction clutch shown in Fig. 1; 
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Figs. 5 and 6 are respectively front and rear 
views of elements of the friction clutch shown 
in Fig. 1, in particular of the friction disc, 
in a first relative position of the web with 
5 respect to the guide washers; 

Figs. 7 and 8 are views similar to those of 
Figs. 5 and 6, in a second relative position of 
the web with respect to the guide washers; 
Fig. 9 is a view in axial section of a friction 
10 clutch according to a second embodiment of the 

invention; 

Fig. 10 is a perspective view of the attached 
element, the unidirectional drive washer and the 
friction washer of the friction clutch shown in 
15 Fig. 9; 

Fig. 11 is a perspective view, from a different 
point of view, of the elements of Fig. 10 and of 
other elements of the friction clutch shown in 
Fig. 9; " 

20 - Fig. 12 is a perspective view of the 

unidirectional drive washer of the friction 
clutch shown in Fig. 9; 

Fig. 13 is a view similar to Fig. 2 of a 
friction disc according to a first variant of 
25 the first embodiment of the invention; 

Fig. 14 is a view similar to Fig. 1 of a clutch 
comprising a friction disc according to a second 
variant of the first embodiment of the 
invention . 



30 



Fig. 1 shows a friction clutch according to a first 
embodiment of the invention. 



In the example described, the clutch is designed to equip 
35 a motor vehicle and to couple a driven shaft, such as an 
input shaft of a gearbox, to a drive shaft, such as the 
crankshaft of an internal combustion engine. 
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The friction clutch, denoted by the general reference 20, 
is equipped with damping means which comprise in 
particular a damper 22. This damper 22 is mounted between 
a rotating input element, such as a friction disc 24, and 
a rotating output element, such as a cylindrical hub 26, 
which is coupled to the driven shaft by means of internal 
longitudinal splines provided in this hub. The input and 
output elements are essentially coaxial. 

In a known manner, the friction disc 24 is designed to be 
held between a flywheel, which is connected in a 
rotationally fixed manner to the drive shaft, and a 
pressure plate which is actuated by clutch means. 

The damper comprises first 28 and second 30 guide washers 
which are connected to one another and are mounted in 
rotation on the hub 2 6 by means of annular bearings 32, 
34 respectively. The friction disc 24 is fixed to the 
first guide washer 28, for example by means of rivets. 

An annular web 36, which is shown in greater detail in 
Fig. 3, is arranged between the two guide washers 28, 30, 
coaxially thereto, and comprises on the inner periphery a 
set of teeth 38 which meshes with a corresponding set of 
teeth on the outer periphery of the hub 26. 

The damper 22 comprises damping means which are designed 
to filter out the vibrations between the engine and the 
gearbox. 

These damping means comprise elastic elements with a 
circumferential action (not shown) , such as coil springs 
with a high level of stiffness, which are housed in 
openings 40, 42 provided respectively in the guide 
washers 28, 30 and the annular web 36. These elastic 
elements help to transmit a rotational torque between the 
guide washers 28, 30 and the web 36. 



In the example described, the elastic elements with a 
circumferential action are distributed in three openings 
40, 42 provided in each of the elements consisting of the 
guide washers 28, 30 and the web 36. The damper 22 thus 
5 permits a greater angular displacement between the guide 
washers 28, 30 and the web 36 than is permitted by a 
damper comprising elastic elements distributed in four 
openings . 

10 It will be noted that, in order for the elastic elements 
not to be . compressed beyond a predetermined threshold, 
which would adversely affect their service life, blocking 
means 43 are provided, which can be seen in particular in 
Figs. 5 and 7 and which have the task of limiting the 

15 angular displacement between the web 36 and the guide 
washers 28, 30. These blocking means comprise cylindrical 
spacers 43P which extend axially between the two guide 
washers 28 and 30 and connect these two guide washers 28 
and 30 in rotation. The cylindrical spacers 43P are able 

20 to be displaced in openings 43F of the web, the ends of 
which serve as a stop for these, spacers 43P. 

The damping means furthermore comprise first 44 and 
second 45 friction means which are capable of being 
25 activated by relative angular displacement of the guide 
washers 28, 30 and of the web 36. 

The first friction means 44 comprise in particular a 
friction element 46 capable of being coupled to the web 

30 36 via complementary circumferential stops, referred to 
as coupling stops 48A, 48B, which interact only when this 
web 36 is displaced angularly in a predetermined 
direction with respect to the guide washers 28, 30. Thus, 
the first friction means 44 are activated only when the 

35 web 36 is displaced angularly with respect to the guide 
washers 28, 30 in the predetermined direction. This 
predetermined direction corresponds to the case where the 
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gearbox input shaft is subjected to a torque in the 
counter-clockwise direction. 

These complementary coupling stops 48A, 48B are provided 
on the friction element 4 6 and an element 50 that is 
distinct from the web 36 and from this friction element 
4 6 and is connected in a rotationally fixed manner to the 
web 36. This element 50, which is shown in greater detail 
in Fig. 4, is referred to as the attached element. 

The friction element 46 comprises a unidirectional drive 
washer 51 which is free axially with respect to the web 
36 and is inserted axially between the first guide washer 
28 and the friction disc 24 so as to cooperate with 
integral complementary friction surfaces of the first 
guide washer 28 and the friction disc 24. 

It will be noted that the attached element 50 helps to 
centre the unidirectional drive washer 51. 

In the first embodiment of the invention, the integral 
complementary friction surfaces of the friction disc 24 
are provided on tabs P with an axial elastic effect which 
extend the friction disc 24 in the essentially radial 
direction towards its centre (see Fig. 2). These tabs P, 
due to their axial elastic effect, also have the task of 
holding the unidirectional drive washer. 51 against the 
first guide washer 28. 

According to a first variant which is shown in Fig. 13, 
the tabs P each have a free end which is extended 
circumf erentially by two opposite branches PI and P2 
bearing the friction surfaces. These branches PI and P2 
optimize the friction. 

According to a second variant which is shown in Fig. 14, 
the integral complementary friction surfaces of the 
friction disc 24 are provided on an attached washer R. 



This washer R is connected in rotation to the friction 
disc 24 by means of tabs RP which cooperate with notches 
E, visible in Fig. 2, provided on the tabs P of the 
friction disc 24. 



The coupling stops 48A of the friction element 46 are 
formed by teeth 52 provided on an inner contour of the 
unidirectional drive washer 51. In the first embodiment, 
the coupling stops 4 8A are delimited by an angled edge of 
the teeth 52. 



The attached element 50 is coupled in rotation to the web 
36 by means of complementary axial fitting means 53 
provided on this attached element 50 and on three angular 
sectors 54 of the web 36, referred to as intermediate 
sectors 54. Each intermediate sector 54 angularly 
separates two successive openings 42 of this web 36. The 
complementary axial . fitting means 53 comprise three axial 
pins 56 which are provided on the attached element 50 and 
are fitted in complementary fitting orifices 57 provided 
in the intermediate sectors 54, that is to say in sectors 
of the web which comprise enough material so as not to 
make this web more fragile.. 



The coupling stops 48B of the attached element 50 are 
provided on axial protrusions 58 which each have a free 
end 59 designed to cooperate with the first guide washer 
28. The attached element 50 thus forms an axial spacer 
between the web 36 and the first guide washer 28. The 
attached element 50 is preferably made of plastic, but if 
necessary may be made of metal. 

It will be noted that the load on the first friction 
means 44 depends only on the structure of the friction 
disc 24 in this first embodiment of the invention. 



In order to activate the first friction means 44 as soon 
as a torque is applied to the gearbox input shaft in the 



counter-clockwise direction (in particular when this 
counter-clockwise torque follows a torque in the 
clockwise direction) , the friction clutch 20 comprises 
return means for returning the friction element 46 to a 
position in which the complementary coupling stops 48A, 
48B cooperate with one another. 



These return means comprise driving stops 60 which are 
provided on peripheral tabs 61 of the unidirectional 
drive washer 51 and are able to cooperate with 
complementary driving stops 62 connected in rotation to 
the guide washers 28, 30 in the case of clockwise torque. 
Preferably, as shown in Fig. 3, each complementary 
driving stop 62 is formed by a seat 63 for the elastic 
element with a circumferential effect. It will be noted 
that, in the case of clockwise torque, each seat 63 bears 
against the washers 28, 30 so as to be connected to the 
movement of these washers 28, 30 and to return the 
coupling stops 48A of the unidirectional drive washer 51 
so that they make contact with the coupling stops 48B of 
the attached element 50, as soon as the clockwise torque 
ceases. 

The second friction means 45 are permanently active 
independently of the direction of angular displacement of 
the web 36 with respect to the guide washers 28, 30. 



The second friction means 45 comprise integral 

complementary friction surfaces of the free ends 59 of 

the axial protrusions 58 of the attached element 50 and 
the first guide washer 28. 



The second friction means 45 furthermore comprise 
integral complementary friction surfaces of the web 36 
and of a friction washer 64 which is connected in a 
rotationally fixed manner to the second guide washer 30. 
This friction washer 64 is biased elastically against the 



web 36 by means of an elastic element 66 with an axial 
effect . 

Certain aspects of the mode of operation of the friction 
clutch 20 according to this first embodiment of the 
invention will be described below. 

When the gearbox input shaft is subjected to a torque in 
the counter-clockwise direction (Figs. 5 and 6), the 
first 44 and second 45 friction means are active so as to 
provide relatively high levels of friction in order to 
effectively filter out the vibrations of the engine. 

This is because, in this case, the coupling stops 48B of 
the attached element 50 cooperate with the coupling stops 
48A provided on the unidirectional drive washer 51 so as 
to activate the first friction means 44: the 
unidirectional drive washer 51 is coupled to the web 36 
via the attached member 50 and cooperates with the 
integral complementary friction surfaces of the friction 
disc 24 and the first guide washer 28. 

When the gearbox input shaft is subjected to a torque in 
the clockwise direction (Figs. 7 and 8), only the second 
friction means 45 are active so as to provide lower 
levels of friction than in the counter-clockwise 
direction . 

This is because, in this case, the web 36 undergoes a 
relative angular displacement with respect to the 
unidirectional drive washer 51 so that the coupling stops 
48A and 48B no longer cooperate with one another. The 
blocking means 43 prevent any contact between the teeth 
52 and the protrusions 58. The web 36 and the friction 
element 46 are decoupled and the first friction means 44 
are deactivated. 
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Fig. 9 shows a friction device 20 according to a second 
embodiment of the invention. In this Fig. 9, elements 
which are analogous to those of the preceding figures are 
denoted by identical references. 

5 

In this second embodiment, the friction element 46 of the 
first friction means 44 comprises first 76 and second 78 
friction washers which are designed to cooperate 
respectively with the first 28 and second 30 guide 
10 washers. Furthermore, the unidirectional drive washer 51 
of the first friction means 44 is free axially with 
respect to the web 36 and is inserted axially between the 
friction washers 76 and 78. 



15 With reference to Fig. 12, it will be noted that, in the 
second embodiment, the coupling stops 48A are delimited 
by the edge of the teeth 52. 



The first friction washer 76 is free axially with respect 
20 to the unidirectional drive washer 51. This friction 
washer 76 comprises tabs 76P for connecting it in 
rotation to the unidirectional drive washer 51, said tabs 
cooperating with complementary orifices 77 provided in 
the unidirectional drive washer 51 (these orifices 77 can 
25 be seen in Fig. 12) . 

A first elastic element 80 with an axial effect works in 
compression between the first friction washer 76 and the 
unidirectional drive washer 51 so as to bias this 
30 friction washer 76 against the first guide washer 28. 
This first guide washer 28 and the first friction washer 
76 thus form first complementary friction surfaces of the 
first friction means 44. 
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The web 36 is inserted axially 
drive washer 51 and the second 
particular Fig. 11) . 



between the unidirectional 
friction washer 78 (see in 



The second friction washer 78 is connected axially to the 
unidirectional drive washer 51 and is connected in 
rotation to this unidirectional drive washer 51 by virtue 
of means 82 which can be seen in Figs. 10 and 11. These 
means 82 comprise for example peripheral tabs provided on 
the friction washer 78, 

A second elastic element 84 works in compression between 
the web 36 and the second friction washer 78, so as to 
bias the second friction washer 78 against the second 
guide washer 30. This second guide washer 30 and the 
second friction washer 78 thus form second complementary 
friction surfaces of the first friction means 44. 



In the second embodiment of the invention, the second 
friction means 45 (which are permanently active 
independently of the direction of angular displacement of 
the web 36 with respect to the guide washers 28, 30) 
comprise only integral complementary friction surfaces of 
the free ends 59 of the axial protrusions 58 of the 
attached element 50 and the first guide washer 28. 

In the second embodiment of the invention, the damping 
means also comprise third friction means 86 which, unlike 
the first friction means 44, are activated only when the 
web 36 is displaced angularly with respect to the guide 
washers 28, 30 in a direction opposite the predetermined 
direction. This predetermined direction corresponds to 
the case where the gearbox input shaft is subjected to a 
torque in the clockwise direction. 



These third friction means 8 6 comprise complementary 
friction surfaces which are formed by the contacting 
surfaces of the web 36 and the second elastic element 84. 



Certain aspects of the mode of operation of the friction 
clutch 20 according to the second embodiment of the 
invention will be described below. 



As in the first embodiment of the invention, when the 
gearbox input shaft is subjected to a torque in the 
counter-clockwise direction, the first 44 and second 45 
friction means are active so as to provide relatively 
high levels of friction in order to effectively filter 
out the vibrations of the engine. 



When the gearbox input shaft is subjected to a torque in 
the clockwise direction, the first friction means are 
deactivated due to the fact that the relative 
displacement between the guide washers 28, 30 and the 
friction element 46 has ceased. On the other hand, the 
second 45 and third 86 friction means are active so as to 
provide lower levels of friction than in the counter- 
clockwise direction . 



It will be noted therefore that the levels of friction in 
the counter-clockwise direction and in the clockwise 
direction can be set independently of one another by 
selecting in particular first 80 and second 84 elastic 
elements of suitable stiffness. 

The invention is not limited to the embodiments described 
above . 



In particular, the damper 22 may comprise elastic 
elements distributed in more than three openings provided 
in each of the elements consisting of the guide washers 
28, 30 and the web 36. 

Furthermore, the friction clutch 20 may comprise the 
damper 22, which forms a main damper, and also a 
conventional pre-damper. It will be noted in this case 
that the structure of the first friction means 44 is 
independent of that of the pre-damper, both with regard 
to the load biasing the first friction means. 44 and the 
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balancing of the forces in the set of elements 
constituting these first friction means 44. 



